Previous studies have found that big-box retail entry does not affect the productivity of incumbent retailers when entry occurs in urban areas. In this paper, we show that there are positive spillover effects of big-box retail entry to incumbent retailers in urban areas as well, but that these are limited to relatively small retailers, making the effects difficult to detect using traditional econometric methods, such as difference-in-difference estimation on the full sample of firms. In a two-step procedure, we first use panel smooth transition regression to determine size thresholds that delimit incumbent retail firms by their possible reactions to the new big-box entry. We then use difference-in-difference estimations on these subgroups of firms to determine, within each group, the direction and magnitude of the effects of bigbox entry on their productivity. For the group of small incumbent retailers, we find positive spillover effects on productivity of approximately 9%.
Introduction
Several studies (Artz and Stone 2006; Maican and Orth 2012; Håkansson et al. 2016; Han et al. 2018; Rudholm et al. 2018) report that positive spillover effects of bigbox retail entry to incumbent retailers are limited to entries that have taken place in smaller local markets. Only small positive effects, or no effects at all, have been found when investigating big-box retail entry in urban areas. The two studies most closely related to this study, Håkansson et al. (2016) and Han et al. (2018) , found no statistically significant spillover effects when the big-box retailer IKEA entered the urban area of Gothenburg in 2004, while finding positive effects when IKEA entered smaller rural markets 1 .
Finding no effects whatsoever in Gothenburg was surprising. After all, an average IKEA entry in Sweden attracts customers who spend approximately 800 million SEK (73.5 million Euro, exchange rate 2018-05-23) in the local market. This is expected to have an impact on retailers located near the new IKEA, even in a large retail market CONTACT Yujiao Li. Email: yli@du.se as Gothenburg. The purpose of this study is thus to empirically investigate the impact of big-box retail entry on incumbent retailers in urban areas using the IKEA entry in Gothenburg in 2004 as our case study.
Methods and material
Previous studies indicate that when IKEA enters the market, incumbent retailers increase their use of labour (Daunfeldt et al. , 2017 and capital . Also, in Swedish retailing, small firms tend to grow faster than larger firms (Daunfeldt et al. 2012) . A possible explanation for this is that there are diminishing returns to investments in capital and/or labour, making the production function of small firms more responsive to the investments in capital or labour that incumbent retailers make when IKEA enters.
The panel threshold regression model (PSTR) can distinguish subgroup observations with different regression slopes based on a threshold variable with borders (González et al. 2005) . To identify if there is a threshold effect of either capital or labour on output in retailing, we use PSTR to find subgroups where the coefficient of either capital or labour on output differs depending on some threshold value. The analysis is done on pre-IKEA entry data, as entry could affect the production function. Our transition regression is specified in Eq. (1):
where
and y it is the log-transformed consumer price index adjusted sales of firm i at time t, and where L i,t−1 and K i,t−1 are measures of the cost of labour and capital lagged one period to alleviate a potential endogeneity problem 2 . µ i are firm level fixed effects, and it is an error term assumed to have zero mean and constant variance. g(q i,t , γ, c) represents a continuous transition function bounded by 0 and 1, where q i,t is the transition variable (either capital or labour) and c is the threshold value. The slope parameter γ determines the smoothness of the transition function: γ = 0, the model collapses into a linear regression model, and when γ = 1, there is at least one threshold in capital or labour affecting the production function.
In a second step, we estimate a difference-in-difference (DiD) Cobb-Douglas production function, both on the whole dataset and for subgroups of firms below and above the threshold values identified by the estimation of Eq.(1). The DiD regression equation is written:
where y it , L i,t−1 and K i,t−1 are defined above, T R i is an indicator variable equal to one for firms located in the IKEA-entry region, Gothenburg. As in Håkansson et al. (2016) and Han et al. (2018) , retail firms located in the Stockholm metropolitan area are used as controls for retail firms located in the Gothenburg metropolitan area 3 . T P t is an indicator variable equal to one for the treatment period, while T R i ·T P t is an interaction variable equal to one for firms located in the IKEA-entry region after IKEA entry. The parameter corresponding to this variable, α 3 , measures how the output of incumbent retailers in the entry region compares after IKEA entry with their own output before entry, and with the output of retailers in the control group throughout the study period, holding the levels of inputs (labour and capital) constant.
Results
To test for firm size heterogeneity when estimating Eq. (1) The results from the estimations of Eq.(2) are presented in Table 2 . Note:***Significant on the 1%-level, *significant on the 10%-level.
For all firms, the results are in line with those presented in Håkansson et al. (2016) and Han et al. (2018) , who found no effects of the IKEA entry in Gothenburg on the productivity of incumbent retailers in the entry region. However, the results presented 3 For a discussion regarding why the Stockholm metropolitan area is suitable as the control region, see e.g. Håkansson et al. (2016) and Han et al. (2018) .
4 e 4.3 = 73.7, and cost of capital is measured in 1 000 SEK. With a threshold value for the cost of capital of 73 700 SEK, and with an assumed average interest rate on capital of approximately 5%, this equals approximately 1 500 000 SEK in total capital (73 700/0.05 = 1 474 000).
5 We have also tested if there should be more than one threshold level, and these tests show that the one-level model is preferred to models having two or more levels.
in Table 2 also show that IKEA entry determines a statistically significant 9% increase in the productivity of small incumbent retailers. 6
Discussion
Previous studies of IKEA entry into Swedish municipalities have concluded that positive agglomeration economies only exist when IKEA enters small-to medium-sized retail markets located in rural areas. This is surprising since a new IKEA store attracts consumers spending approximately 800 million SEK in the markets where they enter, and this should be enough to have an effect on incumbent retailers also in urban entry areas, such as Gothenburg.
In this paper, we use a two-step econometric procedure to first identify the cost of capital threshold level where IKEA entry is most likely to have an effect, and to then estimate the impact of IKEA entry on the productivity of the affected incumbent retailers. We find that IKEA entry does have an effect on incumbent retailers in the urban area of Gothenburg. The reason why previous studies failed to find any effects is that the effects in urban areas are limited to relatively small incumbent retail firms with a capital stock of less than 1 500 000 SEK (approximately 138 000 EURO) before IKEA entry, making the effect difficult to identify when analysing the full dataset of affected retailers.
